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DESCRIPTION 

KJOf^STORINQ OF A BROADCAST SIGMAL 

5 This Invention relates to a method of and apparatus for monitoring a 

broadcast signal. 

In traditional analogue broadcast television, video and audio signals are 
broadcast over a wide area for receipt by any suitable device within range. 

10 Data, In the forni of teletext, can also be sent In the analogue system, the 
teletext being effectively hidden within the video signal In a defined manner. 
The receiving apparatus in an analogue system strips out the teletext from the 
signal, which is then available for access by the user, via the user interface of 
the television they are using. This allows the broadcast of simple text pages. 

15 In the more recent Innovation of digltet'felevlslort, the broadcast system 

designed so that the transmitting appaiifatus bn>adcasts three different 
components. These componente are the video, audio and data componente of 
the signal. By having a defined date component with a defined available 
bandwidth, far superior functionality can be achieved than with the legacy 

20 . teletext systems, in a digital system, as well as being able to send text to a 
receiving device, Interactive applications can also be sent that are run by the 
receiving device. These interactive applications can be in the fomi of text and 
graphics based information about the programme being broadcast, but can 
also be more complicated applications that Include Interaction with the 

25 television viewer. A typical example wcwjid be the ability to play along with a 
quiz show, so that the user Is presanted with the same questions as the studio 
competitors and can select, via their remote control, answers to the questions. 

In a typical digital television system, such as defined, for example, by 
DVB (Digitet Video Broadcasting, the stendand for digital broadcasting used In 

30 Europe) the digital encoding scheme used is MPEG-2, which Includes within It 
several mechanisms to encode one or more timebases Into the encoded 
signal. In one such mechanism, each timebase is inserted into the signal at a 
minimum of once every second and the receiving apparatus need only checic 
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the value of the timebase once every 5 seconds. For examplB, in the case of a 
quiz show, the broadcastsr will wish to Include a timebase that starts from the 
beginning of the programme at flme zero and continues through the 
programme until It finishes. The purpose of the timebase, amongst other 
5 tilings, is to allow correct control of the Interactive application that is 
associated with the television programme. In one Imptementation, the 
broadcaster wili Include wfliin the interactive application the times at which the 
relevant menus are to be displayed on the screen, and the receiving apparatus 
synchnanises the Interactive application with the broadcast video and audto by 

10 reading the timebase contained within the signal, in an aixemative 
implementation, the broadcaster wili include in the encoded signal, a set of 
events, each event containing the time at which that event Is to be reported to 
i the interactive application by the receiving apparatus. The receiving apparatus 
reads ttie timebase contained within the signal and then reports the event to 
■i ;] 15 the Interactive application when the broadcast timel^ase matches the time 
contained In Bie event 

However a number of problems witii this system can occur, mostly due 
to the Insertion of material furUier down Uie broadcasting chain. In particular, 
the insertion of advertisements by a distributor Is in many instances carried out 

20 without any reference to the ordinal programme. The distributor does not 
know what is contained In the interactive application; they simply break the 
' audio, video and data streams and Insert the new material, being ttie 
advertisement. The timebase In flie original signal will also be Interrupted and 
tills creates a potential problem t>ecause many receivers are not complex 

25 enough to handle the Internjpflon, they either do not respond quicl^ enough, or 
Hiey have a defined period in which they wait for the timebase to restore, 
assuming that the Intenruption is an error (as of counse the broadcast signal 
can be affected by atmospherics and temporary reflections). This leads to 
prpblams In the synchronisation of the interactive applicatbn. 

30 

It is therefore an object of the invention to provide an Improvement of 
the Icnown systems and apparatus. 
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According to a first aspect of the present Invention, there is provided a 
method of monitoring a broadcast signal, comprising receiving a broadcast 
signal, the broadcast signs! including a timebase. monitoring the broadcast 
signal for an Iderrtification signal, and pausing the timebase If the Identification 
5 signal Is not present 

According to a second aspect of the present Invention, there is provided 
apparatus for monitoring a broadcast signal, comprising receiving means for 
receiving the broadcast signal, the broadcast signal Including a timebase, and 
monitoring means for monitoring the broadcast signal for an identification 
10 signal, and for pausing the timebase if the identification signal is not present. 

Owing to the Invenlton, 'A is possible to provide apparatus for receiving a 
signal that is able to Identify the absence of the timebase immediately, and 
V^'- .-V accordingly pause the timebase. This ensures that any actions by the ^ 
■.^ - 3- receiving device that are dependent on the timebase are not executed - 
tef Inadvertently. '^r ■ "r' ' 

In a prefen-ed system, the broadcast signal comprfees a video 
component, an audio component, and a data component, and the timebase Is 
a portion of the data component of the broadcast signal. In a digital system, 
the broadcast signal is a digital signal and the identificaiion signal is present In 
20 the data component of the broadcast signal. In an analogue system, the 
broadcast signal is an analogue signal and the Identification dgnai Is present 
In the vertical blanking interval of the broadcast signal. 

Preferably? the Identification signal is present In the norma! data 
structures describing the video component of the broadcast signal. 
25 Advantageously, the receiving apparatus is a digital television receiver 

and the receiving means and the monitoring means are portions of an 
integrated circuit. The monitoring means Is arranged to restart the timebase, 
once the identification signal is present. This ensures that the video and audio 
streams of the broadcast are resynchronised with the Interactive application. 

30 

Embodiments of the invention will now be described, by way of example 
only, with reference to the accompanying drawing in which:- 
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Figure 1 Is a schematic diagram of a system for the generating, 
broadcast and receipt of a broadcast signal. 

Rgiire 2 Is a flow diagram of a method of monitoring a broadcast signal. 
Figure 3 is a schematic diagiam of a broadcast signal, and 
5 Figure 4 is a schennatic diagram of a second broadcast s^nai. 

In Figure 1, the actions of the broadcaster, distributor and end user are 
shown respectively at 10, 12 and 14. Only one distributor 12 is illustrated, but 
in many situations there will be other distributors and/or network operators In 
10 the distribution chain. 

In this embodiment, the originator of the broadcast signal is provided 
with a multiplexer 16. This multiplexes a video component 18.. an audio 
- component 20 and a data component 22 with an identification signal 24 
.•^> l^odujced by a device 215, to generate a broadcast signal 28. The data 
LS component -^ will in most instances contain an interactive appllca^on. 
Included In the data component 22 is a timebase 23, which is a periodic clock 
inserted Into the data component 22 evefy second. 

The interactive application typically relates to the material t^ing 
broadcast. For example, if the broadcast material is a golf toumament then the 
20 interactive application may contain staBsHcat information on the goffers 
participating, a hole-by-hole map of the course, or an interactive ieaderboard. 
. The end user 14 can access these functions as desired through a suitable 
user interface. In tlie system of Figure 1, the InterBctive application that is 
transmitted to the end user 14 is part of the data component that is a portion of 
15 the broadcast Signal 28. 

The device 26 produces an identification signal 24 at a r^ular interval 
in the Ibmi of a "heartbeat" that is canied in the video/audio distribution 
channel of the signal 28. This Identification signal 24 is synchronised with the 
signal 28. 

30 The broadcast signal 28 Is transmitted to the distributor 12 who Is free 

to break, up this signal 28 as desired, by the addition of further broadcast 
material, in most cases this extra material is retrieved from a database 3D that 
contains commercials (and potentially interactive applications associated with 
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those commercials) that are spliced Into the signal 28 by an insertion device 
32. This nov^modified signal 28 comprises the original broadcast signal with 
the video, audio and data components 18. 20 and 22, and an identificatk>n 
signal 24, broken up by commercials, that do not have any corresponding 

5 identification signal 24, nor the Umet^ase 23, 

The signal 28 is broadcast to the end user's receiver 34, which In this 
embodiment Is a digital television receiver in the form of a set top box. The 
receiver 34 Is arranged to display on its assodated display device (not shown), 
usually an analogue television, the broadcast video component and output the 

10 broadcast audio component of the channel selected by the user 14. The user 
14 can access the interactive application, as desired, from a suitable remote 
control device. In most cases, the interactive application is shown on the 
display device superimposed upon the video component of the broadcast, with 
the us&r 14 able to make selections to navigate the interactive application. 

15 SfThe: receiver 34, which comprises apparatus for monitoring the 

broadcast signal 28, comprises receiving means 36 for receivlTig the broadcast 
signal 28, the broadcast signal 28 Including the timebase 23, and monitoring 
means 38 for nwnltoring the broadcast signal 28 for an identification signal 24, 
and Ibr pausing the timebase izs If the identificaiion signal 24 Is not present. 

20 Therefore in those sections of the broadcast signal 28 that have been 

added by the distributor 12 and do not have an Identlflcatlon signal, the 
monitoring means 38 will note the absence of the Mentlflcation signal 24 and 
pause the timebase 23. The monitoring means 38 is, howeiver, anranged to 
restart the timebase 23, once the identification signal 24 Is present- This Is 

2S discussed in more detail below with reference to Figures 3 and 4. 

The receiving means 36 and monitoring means 38 as shown In Figure 1 
are discrete components wiOiin the receiver 34, but they could alternatively be 
formed as portions of an inf^ rated circuit. Equally the operations of those 
functional elements of the receiver 34 could be achieved by computer program 

30 elements of the software controffing the fecelver 34. 

Typically the TiearttoeaT of the Identification signal 24 occurs as a 
periodic pulse In the signal 28 and the monitoring of the identification signal 
allows a time delay of, far example, twice the frequency of the pulse before 
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pausing the timebase. The Identification signal 24 has a period of half a 
second, although any suitable short period of tinrie Is acceptable, the 
identlfiration signal 24 would likely be placed somewhere the receiver 34 
would already be monitoring as part of its normal operation to minimise 
5 requirements for extra complexity in the receiver. 

The embodiment of Figure 1 relates to a digital broadcast signal 28, but 
in an alternatfve embodiment the broadcast signal is an analogue signal and 
the Identification signal is present in the vertical blanking interval (VBI) of the 
broadcast signal. In analogue television, the "heartbeat" signal can be carried 

10 in OHu Oi Vnts Leic^visiun iiiic3c> in uixs vdi nuiMiaiiy uoou ivri ucmyni^ ksi^li^^i. uoio. 

In a more specific example, if the interactive applications are using the ATVEF 
(Advanced Television Enhancement Forum] technology* this would rely on the 
carriage of multicast IP ira^.those^VBI lines and the "heartbear would take the 
form of a UDP packet sent on a dedicated multicast IP address. 

15 Figure 2 aummarisss Hie g^ps involved in the method of monitoring the 

broadcast ^gnat 28. The tnethod comprises receiving 200 the broadcast signal 
28, the broadcast signal 28 including a timebase 23, monilDring 202 the 
broadcast signal 28 for an identification signal 24, and pausing 204 the 
timebase 23 if the identification signal 24 is not present The method further 

20 comprises restarting 208 the timebase 23» once the identification signal 24 is 
present 

As described above, the broadcast signal 28 comprises a video 
component 18, an audio component 20, and a data component 22 and the 
timebase 23 is a portion of the data component 22 of the broadcast signal 28. 
25 The flow chart of the method, illustrated In Figure 2 covers both possIbllitiBs of 
the broadcast system, the first being where the broadcast signal 28 is a digital 
signal and the Identification signal 24 is present In the data component 22 of 
the broadcast signal 28, and the second being where the broadcast signal 28 
an analogue signal and the identification signal 24 is present in the vertical 
30 blanking interval of the broadcast signal. 

Figures 3 and 4 illustrate examples of broadcast signals, in Figure 3, 
th^& broadcast signal Is In the form of a programme shown as the line 300 
extending over a time 0 to a time 24, being a programme twenty-four minutes 
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In length. This programme 300 is created by the broadcaster 10 or by a third 
party who Is an close cooperation with the brradcaster 10. The programme 300 
comprises video, audio and dala signals. In this example, the programme 300 
is a quiz show, and the data portion of the signal contains an interactive 
5 application that allows the final end user to play along with the quiz show. The 
interactive application contains menus corresponding to the questions put to 
the contestants and also has the funcHonaiity to score the users inputs and 
generate a flnal score for the user. 

The various aspects of the interactive application need to be time 

10 controiied to a relatively high degree of accura^. The menus need to appear 
on the end user's screen at the right moment in the programme 300, and 
(more -fundamentally) the user must be prevents from inputting an answer to 
the interactive application^after the correct answer has been given in the actual 
programme 300. Altemalively it may be the case that the user Is given the 

15 same amount of time to afnswer qufesti&n as the actual contestant. All of 
the time dependent aspects of the Irrteracfave application need to be controlled 
with reference to the timebase of the programme 300. 

One such time dependent incident is illustrated by the arrow 304. This 
Incident 304 is occurring at shortly after the slx-minute marie and represents 

20 the user being prevented from answering a question. In practical terniSp the 
progfamme 300 is pre-recorded by the creator and the interactive applicadori 
is added aftenvards with careful synchronisation between the programme 300, 
the timebase and the interactive application. 

However In this example, the programme 300 Is passing through a 

25 distributor 1 2 who Is reselling the programme 300. This Is a regular occurrence 
in the television business, particular when programmes that originate in one 
country are shown for the first time in another country. The distributor 12 
/ wishes to add their own advertisements (shown in Rgure 3 as the units 

marked 302) to the programme 300 and the six minute and eighteen minute 

30 marlcs In the programme 300. The distributor 12 does not have any idea about 
the content of the interactive application, nor any timings within It. As a result, 
the distributor 300 is adding an advertisement 302, very close to the executing 
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of an acAon 304 by ttie interactive application associated with this programme 
300. 

In many oonv^.onal receivers: this will lead to a malfuncHoning of the 
Interactive application. Although the original timebase 23 will not be present 
5 during the period of the advertisement 302. the receiver will for a short period 
continue running the timebase 23, on the basis that the timebase 23 is "lost" 
from the original signal rather than It Intentionally not being present The 
conventional receiver will therefore execute the event 304 during the 
advertisement 302> because the interactive application is controlled to execute 

lU Ulfcll t?Vt?iiL OU*<" ifuiii Ulcf uinciUcaDc ^vviii^ii lo ouii i ui ii m ii^y. iiic? uqci win icLum i.u 

the programme after the advertisement, ready to Input their answer to the quiz 
question, only to find that they are already prevented from answering the 
question, this being the role of the event 304x<^. i 

In the case, of the r8celvert34, however, thfe set of circumstances Is 

15 handled In such a way as not fcN^cause asjy failure In the running of the 
Interactive applicalion. The monitoring means 38 is monitoring ttie signal for 
the presence of the identification signal 24. /te soon as this signal 24 is not 
pr^ent, as would be the case when the distributor 12 has inserted the 
advertisement 302, the timebase 23 is paused by the re^^ver 34. This would 

20 mean that the interactive application would not execute the event 304, 
because it has not yet reached the appropriate point in the timebase 23 to 
execute the event. 

When the Identification signal 24 Is restored, the monitoring means 38 
Is arranged to restart the timebase 23, once the identification signal 24 is 

25 present. Therefore when the advertisement 302 is finished, and the original 
programme 300 is b^ng received ijy the recover 34, the timebase 23 Is 
restarted and tfie interactive application will execute its events In proper 
synchronisatipn with the video and audio streams of the programme 300. 

Figure 4 shows a second ^'tuation that will not be handled correctly by 

30 the prior art- receivers, but will be handled properly by the reefer 34. In this 
Instance the programme 400 is being redistributed by a distributor 12 on a 
local basis. In many countries of the world teievision channels that are 
broadcast throughout the entirety of a country are In lact regionallsed to an 
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extent. A local distributor has the power to interrupt the "national" broadcast as 
they see fit. This Is not a trivial example, for example. In some regions of the 
USA, extreme weattier warnings are broadcast sevensil times a year, and take 
the fonn of an intenrupflon of the broadcast by a local rebroadcaster- In the 
3 RguiB, numeral 402 Is used to Indicate the secilon of the original programme 
400 that Is to be interrupted with the extreme weather warning. As before, in 
the example described wflh reference to Figure 3, In the original programme 
400 there is an Interactive application that has an event to be executed at the 
point 404. 

10 in a converiaonai receiver with its timebase still riirinlng despfe the 

intenuption by the distributor at 402, the event 404 will still be executed- If this 
event (as will be the case in many examples) is the presentation of a menu on 
.1 the screen, this will have disastrous consequences, as the extreme weather 

7 ' waming will be obscured by the on screen memti of the interactive' application! 

15 in the case of the receiver 34, howexw this of circumstances is 

handled in such a way as not to execute any Interactive application events. 
The monitoring means 38 is monitoring the signal for the presence of the 
identification signal 24. fi\s soon as tills signal 24 Is not present, as would be 
She case when the distributor 12 has interrupted the broadcast v^ntii the 
20 wamii^ 402, the timebase 23 Is paused by tine receiver 34. This would mean 
that tiie interactive application would not execute tiie event 404, because it 
has not yet reached the appropriate point in the timebase 23 to ^ecute the 
event 

In this way the use of the identification signal 24 by the receiver 34 to 
25 control the timebase 23 results in an improved handling of complicated 
situations Involving unplanned Interruptions in original broadcast signal 28. 
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CLAIMS 

1. A method of monifDiing a broadcast signal (28), oomprising 
receiving (200) a broadcast signal (28)/ the broadcast signal (28) including a 

5 timebase (23), monitoring (202) the broadrast signal (28) for an identification 
signal (24), and pausing (204) the timebase (23) if the identification signal (24) 
Is not present 

2. A method according to claim 1, wherein the broadcast signal (28) 

iu uuTiipiititsS fci viucLi uuriitJUiieiiL (^o), mx auuiu iXiiiipuiiaiu v^u/, cuiu a ucua 

component (22). 

^ .i; <^^i, 3. A method according to claim 2, wherein the timebase (23) is a 

V ^r*^r portion of the data component (22) of the broadcast signal (28). . ^: 

V • - ^ 4. A method according to claim 2 or 3, wherein the broadcast signal 
(28) is a digital signal (28) and the idenfrficatton signal (24) is present in the 
data component (22) of the brt^dcast signal (28). 

20 ' 5. A method according to claim 1, 2 or 3, wherein the broadcast 

signal is an analogue signal and the idenfrficatlon signal is present in the 
vertical blanking inten/al of the broadcast signal. 

8. A method according to any preceding claim, and further 
25 comprising restarting (206) the timebase (23), once the Identification signal 
(24) is present 

7. A method according to any preceding daim, wherein the 
identification signal (24) is present in the normal data structures describing the 

30 video component (22) of the broadcast signal (28). 

8. Apparatus for monitoring a broadcast signal (28), comprising 
receiving means (36) for recehdng the bn3ddcast signal (28), the broadcast 
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signal (28) Including a timebase {23), and monitoring means (38) for 
monitoring the broadcast signal <28) for an IdentiflcaKon signal (24), and far 
pausing the timebase (23) If the Sdentfflcation signal (24) is not present 

5 9- Apparatus acxx)rdlng to dalm 8, wherein the signal (28) 

comprises a video component (18), an audio component (20), and a data 
component (22). 

10. Apparatus acooreling to claim 8 or 9, whenein the timebase (23) is 
10 s pofuon of tii5 data ccriqpcnent (22) of the biOadcastssgiKaS (2S). 

11. Apparatus according to claim 8, 9 or 10, wherein the recehring 
v;v means (3B) and the monitoring means (38) are portions of an . Integrated 
-V ^ circuit. ^ ' *'* • 

' 12. Apparatus according to any one of cteiims 8 to 11, wherein the 
apparatus Is a digital television receiver (34). 

13. Appsrstus according to any one of daims 8 to 12, wiiereln the 
20 moriitoring means (38) is arranged to restart the fimebase (23). once the 
identlflcaUon signal (24) is present. - 
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ABSTRACT 

MONITORINe OF A BROADCAST SIGNAL 

ft 

5 A method of monitoring a broadcast signal (28) comprisas recaivlng a 

broadcast signal (28), the broadcast signal including a timebase (23), 
monitoring the broadcast signal (28) for an Identification signal (24), and 
pausing the timebase (23) if the identification signal (24) is not present. The 
method fiirther comprises restarting the timebase (23), once the identification 

10 signal (24) Is present. 
[Rg.il - 
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